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I. Program Objective and General Description

Mystic Tracer

The Mystic Tracer program is used to debug programs by tracing
specified sequences of Mystic commands as they are executed. The con-
tents of locations and results from the execution of commands are
listed from tape. The Mystic Tracer uses the IBM 1401 Bumper pro-
gram to prepare the program to be traced plus all of its subroutines.

The job is set up in two steps. The Tracer is set up as a subroutine
which is called at the point in the sequence of commands at which the
user desires tracing to begin. Thus, a function command must be in-
serted in the user's program at this point and the Tracer deck must be
K'd and added onto the user's program. In the first step, the entire
program to be traced is written on tape by the IBM 1401 Bumper pro-
gram. The main program plus all subroutines that might be traced
(included within the sequence of traced commands) must go onto this
tape. The function command calling the Tracer must be inserted before
step 1, but the Tracer (as a subroutine) need not be added to go onto this
tape. In the second step, the program to be traced is compiled with the
function command inserted to call the Tracer. The user's program,
all subroutines to be traced, and the Tracer subroutine are compiled
and execution continues until the Mystic function command calling the
Tracer is executed. At this point, the Mystic Tracer takes over and
continues to execute the instructions in the sequential order set by the
logic of the user's program, but simultaneously records information
about the execution of each command (arguments, results, et cetera).
This tracing calls the tape generated in the 1401 step and continues until
the Begin command specified in the function command calling the tracer
is reached. At this point, control is returned to the main program and
execution continues.
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II. 1401 Bumper

Program Objective

This program adds the contents of the K counter to each address
in a Mystic command-except those which have been Q'ed. The contents
of the K counter are set to zero when a K0000O is encountered. Any
other K is cumulatively added into the K counter.

In addition, this program has a feature necessary for tracing
function commands with the tracing program. A record count is
printed in columns 66-70 of each record containing a function command.

The 1401 bumper will accept Mystic commands from card or tape.
For card input, sense switch C should be "on." For tape input, sense
switch C should be ""off" and the input tape is read from unit #1. This
program makes a BCD tape on unit #2 which is input on B-4 for tracing.
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III. Mystic Tracer

Program Objective

This program is used in debugging. It traces each command ex-
ecuted within bounds set by the user. All Mystic commands will be
traced at present except for the following commands: Note, Load, and
Execute. Also, this program can not yet trace a variable end (a trans-
fer command that transfers to different Begin commands at successive
executions of the transfer command. Example:

G 00100 00050 00060
E 00100

where the location equal to 50 plus the contents of location 60 contains
a Begin command).

As each command to be traced is executed, the Mystic command
(operation code, X-address, Y-address, Z-address, and any other
parameters) is written on tape along with information about the contents
of the locations.

The Tracer is functioned to and the program can continue after the
desired commands have been traced.

Program Requirements

The Mystic Tracer is a subroutine and should be placed behind all
other subroutines of the program to be traced. It uses 380 memory lo-
cations. The first Q card must be filled in by the user:

Q 90040 XXXXX

where XXXXX equals K plus 1 (one)—(equals the location of the first
Begin command of the Tracer).

A BCD tape of the program to be traced (including the function com-
mand calling the Tracer) plus all subroutines used by it should be made
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using the 1401 Bumper Program. This tape is input to the Tracer pro-
gram on tape unit B-4 during tracing.

A blank tape on B-5 1is used by the Tracer for output. This tape
should be listed to follow the execution of commands after the run.

Both for making the input tape and running the program, a function
command should be inserted where the user wants tracing to begin,

F XXXXX YYYYY ZZZZZ

where XXXXX = 00000
YYYYY = the location of the first Begin command of the
Tracer
ZZZZ7Z = the Begin command (in the program to be traced)

where tracing should stop. The Tracer will execute
and trace all commands in the flow of command
sequence until this Begin command is reached.

Example: The Tracer is K'ed to 00500 and the user wishes to trace a
section of his program starting with M_00080 00081 00082
and ending with B_00005,

*B 00011
D 00040 00041 00042

-

M 00080 00081 00082

R 00440 00441

G 00040 00050 00100
C 00040 00200 00005
E 00011

*B 00005
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The following function command should be inserted before
the Multiply command:

F 00000 00501 00005

The program plus subroutines, but not the Tracer deck, is
put on tape with the IBM 1401 Bumper program. Then the K
card and Tracer are put behind this deck for the machine run.

When F 00000 00501 00005 is executed, tracing begins with
M 00080 00081 00082 and continues until C 00040 00200
00005, or some other command, transfers control to B 00005.

More than one section of the program can be traced by in-
serting other such function commands.
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orP X
G 00078

ce X
M 0C080

(8] 4 X
M 0C084

cep X
M 00085

op X
A gcosc

cp X
M 0CO084

e X
A Qeo8cC

(8134 X
A 00080

op X
A 0C082

cp X
F 0CcCsC

cP X
F 0CC92

cp X
F 0COB88

op X

P 0COB8 CCOCI9PA
WAY DATA

IV. Sample Output

Y
0C60:0

Y
CC008

Y
0co78

Y
ococt

Y
0c08o0

Y
0co78

Y
06080

Y
0coeo

Y
ocoeo

Y
CG748

Y
CG748

Y
05748

Y

NNNANN

(y)

10C0CCCO O1

cp X

Y

7
ccocs

Z
CCC78

z
c0078

4
cCC84

7
CCC25

Y
0084

7
coogs

7
cCocCe

z
coore

z
ccoen

z
gcoee

4
CCC78

Y+(Z)
500C00CC 02

[ X)
300C00CO 01}

(x)
1C0CQCCO 01

(x)
400C0CCC C1

(Y)+(2)
700€00C0 01

{ x)
100C0000 01

{(y)+(2)
800C00C0O C1

(Y)+{Z)
230C0CCG 02

(v)+1(2)
230CQ00CQ 02

{z2)
230COoCC0 €2

{z)
230C00CC €2

()
100COCCC 01

{(y+(2Z2))
1CC00Co0

(y)
3CC00C00

(y)
1CC0CC0O0

(y)
40000000

(y)
3CC00C00

(Yy)
1G6C00G00
{y)
70CC0OCOC

{y)
BGCCOOCOO

{y)
23C00000

CCLUMNS PER FIELD

(X)
iCCCCO00 Or

7

{vi+({2Z2)

{y)

A OCCC5 0COC5 CCCC9 100CO0CO 01 ©cCCoacoo

IvV-1

01

(Z)
01 10000000

(z2)
01 100G0GC00

(Z)
01 10000000

(7)
01 40000000

()
0l 10000000

{7y
01 10000000

{7)

01 15000000
()

02 00000000

(z2)
00 10000000

01

01

01

01

01

62

00

€9G303C3 C30300CC 00COGOGO0 00000000 ©G00
IS STCRED

01



cp X
C 00010

or X
B 00001

op X
G o0cCo78

op X
M O0COBC

oe X
M 00084

op X
M 00085

ae X
A 00080

op X
M 0C0€4

cp X
A 00080

cP X
A 00080

.ge X
A 0Co082

oP X
F 0CCSC

op X
F 00092

ae X
F 00088

GP X
P 0CO&8

Y 7
0CGC5 CCoCl

€oo178

Y z
C0084

Y z
€Cco8s

Y A
cooeé4

Y 4
€0084

Y 4
ccoce

Y 4
£cos8z2

Y z
09748 CCOBO

Y 4
035748 (C0082

Y z
5748 CCO78

Y Z
cnocara

(X2
20GC0GCO €2

Y+12Z)
510C00C0O G2

{x)
600C00CO 01

{x)
400C0CCO 01

{x)
160C0OCCC 02

{y)+(2Z)
220C0OCCO C2

{x)
800C0OCCO 01

(Y)+(2)
300C0GCO 02

(y)+(2)
450C0CCC 02

{y)+(2Z2)
680C0CC0O 02

{z2)
450C0CCO 02

(z)
680C0CCC 0OF

(Z)
200C00CC Ol

WwAY DATA IS STCRED
AMANANNN

Iv-2

{y)
1CCC0000

(y+(2))
20C00000

{y)
3CC00CQ0

(y)
20C00000

[y)
40000C00

(y)
60000000

{v)
2C200C00

{y)
22¢00C00

(Y)
30C00C00

{y)
45000000

CCLUMNS PER FIELD
€906309G3 C5030000 00000000 0000OCGOO 0ONO

01

01

(2)
01 2090000600

{Z2)

01 20000000
(2)

01 40000000

(Z)
Gl 16000000

(2)
01 40000000

(z2)
02 80000000

(z)
02 15000000

(z)
02 23000000

01

N1

02



(Y)

(X}

10C0C0CO0 01 ~2CCCCO00 08

op X
A 0CCCS

op X
C 0c010

op X
B 00001

op X
G 00078

op X
M 0CoecC

Gp X
M 00084

cpP X
M 00085

oP X
A 00080

oP X
M 0COg&4

(8] X
A 0008C

or X
A 00080

ce X
A 00082

ore X
F QCCSC

op X
F 0CCS2

opP X
F 00088

Y
000C5

Y
0CocCH

0C0t0

6CocCs8

oCovs

ococ7

ocoego

0CO07s

0Go8n

0G080

0coso

06748

0G748

0G748

7
ccaoco

7

cCcCol

{vi+(7)
200C0CCC 01

(Xx)
2C0C00CO 02

Y+(Z7)
520C00C0 G2

{ X)
9C0C00C0O 01

{x)
906C0CCa 01

{X)
360C00CCC 02

{Y)+1(Z)
450C0OC00 02

{X)
270C0GCC0 02

(Y)+(2)
720€00C0 02

{Y)+{Z)
870C€0CC0O 02

{Y)+(2)
155C000C0 03

(z2)
870€00C0 02

(z)
155C00C0 03

(z)
3¢0C0cC0C 01

Iv-3

{y)
1GC00C00

{y)

-20CcC0co0

(y+(2))
3C¢C00C00

{y)
3CC00COC

{v)
36CC0CO0

{v)
40600C00

{Y)
900000G0

(v
3CC00CO0

(vy)
45C00GC00

{y)
72C00C00

(y)
87C000GO

{(z)

01 10020000 O1

01

01

01

01

01

01

02

02

02

{z)
30000000

2y
30000000

{2)
90000000

(2)
36000000

{(z)
30000000

{z)
27000000

{(z2)
150000600

(Z2)
68000000

01

01

01

02

01

02



oe X

P 00088 0OO0CC9PA

Y

CCLUMAS PER FIELC

WAY DATA IS STCRED
NNRKNAN

{y)

op X

A 0CCC5

op X
C 0001C

cP b
B 00001

opP X
G 00078

op X
M 0CO08¢

op X
M 0COE4

cP X
M 00085

cep X
A 00080

815 X
M 00084

ap X
A 00CO08C

op X
A 00080

oe X
A 00082

op X
F 0CCsC

op X

(X)
10C0CC00 01 3CCOCO00 08

Y
000GC5

Y
0COCH

00050

0Cco0R

00078

ee0C7

0coeo

0C078

ccoeo

0cos80

ocogo

05748

7
€CCCCo

z
ccocCl

CCCo5
cco78
ccovs
gooa4
ccoss
CCOR4

ccosa

7
Ccoos

14
coo82

z
ccoero

Z

{Y)+(2)
300C00CC 01

(X)
2C00C0CC0O 02

Y+(2)
530C00CC 02

(x)
120C0000 02

{x)
160C00C0 02

()
640C0CCO 02

{Y)+(zZ)
760C00C0O 02

{x)
640C0CC0O 02

(y)+(2)
140C00C0 03

(Y)+(2)
155C000C0 03

{y)+(2)
316G600CC 03

(Z2)
155C0CCO 03

(2)

Iv-4

{y)
2CC00CO0

(y)
3CC00C00

(y+(Z2))
4CC000C00

(y)
3cceocoo

{(Y)
4CC00C00

(Y
40C00C00

(Y)
12000000

(y)
4CC00COO0

{y)
76CCOC0O0

{Y)
14000000

{y)
155G0Q00

$90309C3 C€9C3000C 00000000

01

0l

01

01

01

01

02

01

02

03

03

00000000 0000

(2)
10000000

(z2)
40000000

(2)
400600000

(Z)
16000000

(2)
64000000

(2)
16000000

{7}
64000000

{z2)
15000000

(z2)
15500000

01

01

01

02

V2

02

03
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Load
one record
from B-4

Function statement
calling Tracer?

1 yes

toad
next
instruction
from
B-4

Op code =
blank?

( no
e @;

Transfer card?

Transfer to decod-
ing instructions
corresponding to
op code

Print on
B-5 tracing
information
after
executing

End of tracing?

Return
control to
instruction after
tracing Fn.
statement.

Print
“not Mystic
Op code”




Sample Decoding Instructions: Add Op (A XXXXX YYYYY ZZZZZ)

(YYYYY) +(2Z272)
loc, XXXXX

Function
to output
converter
scale

Write on tape:
Op X Y

Z Y) +(2) (Y) ()

A XXXXX YYYYY ZZZZZ +NNNNNNNNZEE +NNNNNNNN:EE £NNNNNNNNEE




MYSTIC STORAGE MAP

MYSTiC PROGRAM NO. page_l cr_4
DESCR!PTION:___ Tracing Program
Uses Locations 1 to 379
PROGRAMMER : : Patricia Brown Savage
.00 T °'1  Transfer to o2 os L
00 8 Next Instruction (z-v] [x -v]
0% 06 07 o8
@ -2 B B B o
05
1o \E/:;iable 1o B vy B 12 a 13 8 ‘e
'5 B 15 B te B 17 B 18 19
20 21 22 23 24
B B
20
B 25 B . 2. B 27 28 B 29
L 25
0 3
%0 ) 89 | The Letter B **1 The LetterN i Y e
L
3s 3€¢| Return From 27 3 " 3
s 30,000 Lo 61,000,600
40 B 40 B 4t B 42 B 43 B a4
4% 46 a7 a0 a8
B )
45
0
50 OP X LRI Y 52 Z s3 54
Ss LX) $7 sa 59
55
i
LY &1 62 83 64
60
L3 56 67 (X} (3]
esl| - H 160 3 700,000
0 63,000 Tl 6,400 7' 7,800 1 9,000 i "
sl 7 I ) 7*1 8300 "1 10,000 ' 8o "
1
a0 81 82 L E) a4
2 4 5 6 3
, 80
as|| 100 **| Note Counter  °°| Counter 71 9,748 ' s
1
90 91 [¥} [T 94
, 90
The Letter F * o o7 Working ’e 00
. 95 Storage
NOTES :

VI-1




MYSTIC STORAGE MAP

MYSTIC PROGRAM NO. PAGE_2__0OF__4
DESCRIPTION: Tracing Program
Uses Locations 1 to 379
PROGRAMMER : Patricia Brown Savage
o0 o e o o
1
. 00 _ _ _ _ _
1
. 05 _ _ _ . _
1
10 _ _ _ _ .
1 15
' 20 2t 22 23 24
1 20
! 25 ze 27 20 29
1,25 - - - " —
1,30 — - — — -
1,35 — - — — —
1. 40 — - — - —
1 45
* 0 51 52 53 LY
1. 50
. L} 56 57 S8 59
1, 55
l 60 LR} 82 [ ) 64
1 60
* 6s (X} 67 .8 (3]
1, 65 . — — — —
L0 B B Bg Be Bp
7s Te 7 T8 7
1 7s|| BE Br 8 BH 8
a0 . oz o o
! sol| ® B, By B By
LR} 46 87 s 89
1 gs|| Bn Bo Bp Ba Br
| 8o z **1 1050 | s e 8y v
L oe By By ey "1 By it I '
NOTES :

VI-2




MYSTiC PROGRAM NO.

MYSTIC STORAGE MAP

PAGE—3__oF_4

DESCR!PTION: Tracing Program
Uses Liocations 1 to 379
PROGRAMMER : Patricia Brown Savage
2 00 B s o ¥gri£:::£nd o Storing Notes 31 Storing Notes ot
oS o6 . N 07 LR ] . LR}
2 05 Storing Notes Storing Notes Storing Notes - Storing Notes Storing Notes
"
. 10 1" 12 working 13 4
2‘ 10 Storing Notes B 8 Storage B
1S 18 7 18 i e
2 15 B B B B B
20 2 22 23 24
2 20 B B B B B
‘ B 23 B A N | g LU I 2
2: 25
B 30 B 3 B 32 B LR} 34
2,30
3 36 37 LY ) 30
2,35
40 a 42 43 44
2,40
45 46 4? a8 49
2 45
S0 $1 52 53 34
2 50 OUTPUT CALE CONVERTER >
53 56 57 58 L]
2, 55
80 61 42 LR} 64
2 60
[ %] 68 67 LR} e
2, 65
r0 71 72 73 T4
2,70
75 76 17 78 7
2,75
a0 8 82 L] a4
2, 80
es 86 87 88 a9
2, 85
20 LB 22 LR ] 94
2, 90
9 6 7 8 9
2,95 Y
NOTES :

VI-3




MYSTIC STORAGE MAP

MYSTIC PROGRAM NO. PAGE__‘l__OF 4
DESCRIPTION: Tracing Program
Uses l.ocations 1 to 379
PROGRAMMER : Patricia Brown Savage
o0 o1 02 3] N
OUTPUT SCA[LE CONVERTER >
3,00
oS 06 o7 0e o
3 05
10 1 vz ty 14
3,10
18 16 17 18 te
31 15
20 2 22 23 24
3 20
2s 28 27 286 28
3:.25%
30 31 32 33 4
3,30
s 36 37 38 39
3..35
a0 4 42 43 44
3,40
4% 46 47 48 a8
3 45
50 LR) s2 53 4
3,50
5% 56 37 58 s9
3,55
40 L] L3 e 64
3 60
(%] 68 67 8 ()
3. 6%
70 78 72 73 74
3. 70
75 7¢ 77 78 7
3,75 Y
20 LR} 82 LB ) a4l
, 80
38 LX) a7 s LE)
, 85
90 91 $2 93 94
190
25 86 97 LX) ﬂ
9
NOTES :

VI-4




CLEAR STORAGE 1
CLEAR STORAGE 2
BOGTSTRAP CARD

o
@

WWWWWWWwWwwWwWwwWwwWwWNNNNNMNANNNNRNNNNONNYNNRNNONNNNNN NN N NN e e o o

LIN

olo0
020
150
152
16C
170
180
060
070
080
0992
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
2590
260
270
280
290
300
310
320
322
325
330
020

3¢
0407
0590
g60
120
130
140
150
160
170
130
185
190

cT

WR2FL LT L LDD DV DD ENDD

D®%LPLT.LDOXET

NI SN0 S DX XD

SN

LASEL

Tau

W XPWXTITLEE

o S i v i S v

WX TIW T

X

S A =3
¥ > =

DIEHNET OO LT VLLI T WV DFL

A JPERANG

231
3ceco
2801
NCTECT+0C2
0240
cCca7
ccol
READ
CPK
CFQ
XYz
CFPF
Xyl
Xy2
b3

X

XY
XY
XY221
XYZ
XYz
Xyl
Xyl
CPN

PRINT

PRINT

TRA

PRINT
PRINT
CTHER

ExiT + 3
READC
LERD
(Ll
TERR
TRA
0Coo
Ll
chE
PRINT
READT

-C03

CCOo1
TRA
ExXIT

8 CPERAND

n802

0092

0801
VB0l
0801
0801
0R01
03¢l
G301
0801
0801
0801
0801
0801
cecl
0301
080l
0801
0801
0801
0801
0801
€801
U801
0801
0801
0801
0801
0801

HSPK
[¢]:1¢B%

BSPK
GSPK

€801

VI-1

1 CUBI15,0220264030034,C41,045,053,0570731026
LO72116,41101064106511781G1/199,027AC74028)027BCCL0270BC26/0991,001/00111710
yO0RULS,022029,056063/056029

WX CQA=EmC<ZLHWnIII>ORARMTIODNOOX

Loc

3000
3007
3¢11
3015
3022
3026
3030
3038
3046
3054
3062
3070
3078
3086
3094
3102
3110
3118
3126
3134
3142
3150
3158
3156
3174
3182
3190
3198
3206
3214
3222
323¢
3238
3246
3250
3254
3259
3266
3274
3279
3284
3288
31293
33c0
3308
3312
3313
3320
3325

ENSTRUCTION COMMENTS

DDV ITREBPCTTOICFODOITIRIONIFITPETIITDETRIIODTMIIWDEDS - v v -

10240671056

801
197
340
0a7
001
B50
ca6
nN3
D58
H13
D58
nsg
€18
El8
bDas
PET)
D28
D58
nss
Dsa
nss
H48
E18
€ls
El8
G25
oesg
6?5
£18
El18
F12
G?S

H31
Bev
c12
162
(U1
LE:R:}
F72
ooo
ful
i71
G285
B66

001
F72
Ble

802
092

8C1
801
301
201
801
301
301
801
801
801
a01
801
801
301
801
301
801
801
201
801
801
801
aol
801
801
8C1
801

176
801

i76
174

801
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LN

010
a15
020
030
04C
045
ose
060
065
072
oan
090
13n
150
155
190
200
210
220
260
265
o1n
g3c
040
050
055
67
Q70
0831
090
09%
190
110
120
132
135
140
150
160
170
190
olo
9130
040
045
050
060
oRC
090
075%
100
110
130
140
145
150

3]
SN N TR N b B &

B R I NI

~N O~ D =

I I B T e LV IR AR I )

LagFL

PRINTE

OPK

&N Z

0Py

compez

XY

compe

X

C2MptA

NXTQ1

NXTQ?

NXTQ?

P

[
cs
LCA

cs
CsS

Cs

LCA
LA
N

LCa
B

tca
LCa

3

LA
Sw

MOw
LCA
Sw

M
LCa
Sh

t
MCwW
LCA
S

MCw

o0 >3

OPLDOPA>TOPR

A GPER

€332
6300
€513

CT199

ZERC
11569
KNZ
LERN
CRQ6
PRINT
c8ps
ZERQO
PRINT
0806
08lt
TEN
PRINT
ZERD
cely
g2l
AXTR1
1109
LERD
GE12
Q816
NXTG2
11u9
ZERO
Qag?
0811
ANXTQ3
1109
ZEROD
08Q2
CECH
NXTQ4
1109
PRINT
TEN
CC94
CCMPQL
0244
LS ¥a
TEN
CC94
CLMPO2
2144
XY
TEN
CCo4
CCMPQ3
Cl44
X

AND

-002

-G¢02

-0Cc2

=002

-002,

~

8 OPERAND

0201

0806
Q089
0344

0344
o089

1104
1109
0089
0094
1104

0821
0094

1104

0816
0094

11C4

0811
00394

1104
0800

0094

0089

(91037

0821

0094
C0Rg

a816

C094
0089

o8til

VII-2

Loc

3329
3333
3337
3344
3345
3346
3350
3351
3358
3362
3367
3374
3381
3385
3392
3399
3403
3410
3617
3424
3428
3435
3439
3446
3451
3458
3465
3469
3476
3481
3488
3495
3499
3506
3511
3518
3525
3529
31536
3541
3548
3552
3559
3566
3571
3578
3582
3589
3596
3601
3608
3612
3619
3626
3631
3638

INSTRUCTION COMMENTS

EPEODTEPTODDIDTODDICDTO= T TOO M TODOe M TODO MIICTRMDT++rENONNee DTN

332
300
918

799

165
/09
€a5
63
806
625
806
163
525
806
211
174
625
163
817
821
ES2
/-9
163
812
Blé
Eq2
/-9
[63
807
811
Fl2
/-9
163
802
806
F42
/-9
625
174
094
D39
344
0538
174
094
D69
344
oes
i74
094
D99
344
El8

291

806
089
344

344
089

/¥4
/%9
089
094
/-4

821
Q94

14

a16
094

/-4

811
09¢

/-4
806

Cua
089

821

094
089

81é

0394
089

v
811

PAGE

-



o
[

LORTRR2IXDXORRIDDODOODITXDIRIDARTIDOR@DVRBOIIDEDBDNNNN~NSNN~ANNN~NN~NOCCOOOOC

PAGE 3

LIN CT  LABEL  ©P A GPERANC £ OPERAND o LOC  INSTRUCTICN COMMENTS
170 7 NXTa4 A TN 4094 3642 A 174 094
156 7 c cCoa ce89 3649 € 094 089
200 5 8 CCMPQ4 U 3656 B E29 U

205 7 A 0244 0806 3661 A 344 806
210 4 B PRINT 3668 B 625

10¢ 7 T3A LCA  GRWK 0875 3672 L 177 875
116 8 ALPHAT  mCa (L2 NI W 3679 ¥ (U2 ROl W
12¢ 5 " WERRT L 3687 R 573 L

121 4 cs 2880 3692 /7 880

122 7 LCA  GPNMK 2875 3696 L 177 875
123 » NOW (L2 RE W 3763 M (U2 8Cl ®
125 s cL (w2 M 3711 L (U2 M

127 5 cL (2 M 3716 L (U2 M

130 &4 HALT H HALT 3721 . 621

21C 7 PRINT  LCA  GPMK 0875 3725 L 177 875
220 8 ALPHA  MTw (L2 0801 W 3732 ¥ (U2 401 W
230 s 5 RERR L 3740 8 G49 L

2640 4 8 TG 3745 B +26

010 5 WFRR cL (w2 B 3749 L (U2 B

020 7 A CNE BSPKW 3754 A 171 179
030 A 3 PRINTW BSPKW 5 3761 B 697 179 5
040 4 4 ALPHA 3769 B G32

070 5 WFRRT (L (2 B 3773 U (u2 B

o0 7 4 INE HSPKWT 3778 A 171 181
090 & o PRINTW BSPKWT 5 3785 8 G697 181 5
100 & 3 ALPHAT 3793 B F79

120 7 EBRINTW LLA  GFVK ‘ 1020 3797 L 177 420
130 4 “Cx (L2 1000 Vi 3804 M (U2 $0C W
140 1 H 3312 .

142 1 0oF A CNE RCT 3813 A 171 I70
143 7 LCA  RCT 0870 3420 L 170 370
144 4 i XYL 3827 B D58

150 4 CTHER  CS c232 3331/ 332

160 4 s 2209 3835 /7 300

170 7 Ly 113 u201 3839 L #13 201
180 1 w 3346 2

19n 1 H 3847 o

192 7 4P Sw CED2 0500 3348, 802 600
195 7 LCA  7ER0 ~G02 3094 3855 L 163 094
210 7 ooz z CC94 0099 3362 C 0494 049
220 7 A EIGHT 0094 3369 A 189 094
223 5 g STOREN S 3376 B 122 S

225 7 C 596 2 0806 1881 € 5%6 R06
230 3 5 CFN2 / 3388 8 H62 /

231 4 S 205 3893, A0S

233 7 A \CTECT 0599 2 3897 A 195 3R9
235 7 LCA C3956 2 0867 3904 L 5R6 B67
240 7 LCcA £599 2 0870 3911 L 5R9 R70
245 4 R PRINT 3919 B 625

255 7 STURFA  LCA. 3306 0604 3 3322 L 806 6+4
260 7 LCa  N\CTECT 607 3 3929 L 195 6+7
210 7 LCA €04 3 0867 3936 L b+4 867
230 7 LCA 207 3 o870 3943 L 6+7 870
285 7 A ETGHT un99 3550 A 189 099
290 4 s PRINT 3557 0 6?5

030 5 /%20 SCwow C000C 3565

035 3 RCT cow . nnooo 3570
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0
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LIN

040
050
060
Q70
oan
090
100
110
190
200
210
215
220
222
223
224
225
o100
020
03¢
999

o
p

LABEL

ONE
TEN
BSPK

LMK
£SPKW
BSPKWT

GTABLE
SHOS
NRCT
CIGHT
UNENTY
NCTECT

v i i e A U1 W e DN N DN —

185 CARMS

CCw
oCu
Cw
CCW
L

CCw
CCwW
OCw
OCwW
CCw
CCW
Lcw
CCw
new
CCW
CCwW
CCA
CCwW
W
CCw
END

A QPERAND

CC4

3C00

B QOPERAND D

1

010

co

BAD RECORD ON TAPE

oe
00
BAD WRITE
K

Q
CHECK 0P COODE

[eJalv]ele]
ous
190
00l
000
000
000

V-4

Loc

3sT
3574
39764
0918
36717
3979
33981
1000
cao
0401
1013
1100
[$102-3 1
3986
3989
3992
3395
0089
0uvs
0099
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MYSTIC

KKK <K<K <LK <LK LCKCEC<LC<LLCLCKLCKLKCLCKEITEODOODOODODRD2OO

90041
90040
90043
00047
90045
90046
90050
90042
000132
00033
00095
00006
00030
00031
00034
00036
00039
00065
00066
00067
00068
00069
00070
00071
00072
00073
00075
00076
00077
00078
00079
00080
00081

TRACER

09748
01001
02651
00001
00002
00003
00000
00000

B

N

F
-20000000+01
+00000000+00
+890000004+02
+61000000+02
+30000000405
+61000000408
-10000000+01
+10000000+01
+160000004013
+30000000401
+70000000+06
+63000000405
+640000004+04
+78000000+404
+90000000+404
+75000000402
+90000000+402
+83000000+04
+10000000405
+80000000+02
+20000000+401
+43000000401

K= 00000
SEPTEMBER1962

TRACER USES 380 MEM@RY LOCATI®ONS

-

LOC OuTPut CONVERTER O;f uw;:z

T® BE FILLED IN BY USE + 1)

{THE LETTER F)

VII-5



K= 00000

00082 +50000000+01
00083 +60000000+01
00084 +30000000+401
00085 +10000000+03
00086 +00000000400
00087 +000C0000+00
00088 +9748000C+04
00191 +24900000+03

*

»*
NOADTNAC PAP>PANOODNINITrIILCLCLC <K<K

x

nma

x
MMM >O00 D

]

20001
00050
00050
00098
00098
000058
00054
00005
00191
00190
00011
00050
00080
00011
00014
00050
00034
00010
00010
00171
00058
00086
00054
90042
20054
00056
00058
TeoP
20030
T
00050
noo11
00018
ToP
00000

00066
00095
90042
90040
90040
90042
G0054
00191
00053

00066
000130

00031
00050

00110

9C042
90042
coNnse
vlusl
90041
92041
90041
X

00066

0C066

TF

00001
00052
00001
00003
00053
00001
00052

TF
00014

00012
00012

00050

0083
0GGs2
00058
00054
00054
00056
00058
Y
TG

TG

01050505 ANNN
30001 IS P = F

00001
YES

00001 DEGES Z ON TAPE = Z OF FN STATEMENT

LOAD NEXT INSTRUCTI®N AFTER TRACER FN STATEMENT

0105050505 ANNNN
00014 IS OP EQUAL T@ BLANK

1S @P CeDE
IS ©P CODE

LETTER
LETTER

VARIABLF END
OP = A

ra (Yy+(2) (y) (Z)

01060606090309030903 ANNNNNNNNN

DOFS N@T FQUAL A MYSTIC 9P CODE LIST @UTPUT TAPE

00066

PA

VII-6




*
N DM

* *
MMITIHAYOO NI MO

*
v v

*
© MM I MO

NN D OOAONONRD OO

mDo

Tap
000073
000320
00012
00050

K=

06000

DEFS N®T EQUAL A MYSTIC ®OP C@DE

00066

00384

TTRANSFER

30030
00030
00173

00054

00GC5¢4
00056
00054
00016
00054
00Cs6
Tap
00228
00030
T
00050
00011
00015
00056
00084
Tap
00010
T
00050
000130
00047
20066
00098
00098
00098
00087
00045
00050
00050

0G066

00032
90042
90042
00056

90041
90041
X

Q066

00066

903041
90041
X
G0Cee

05066
00065

¢0087
00110
00C53
0C111
00087

00066
00098

TG

00018 00018
CARD HALT
PA

00009 20009
00051
00652
00015

C0054
00056
Y 2 (X)

16

C ®R C STAR

(Y)

TG 0106C060609030903

00056
00054

Y z (X)
TG

GREATER THAN

(Y)

TG 0106060609030903

TF

00007
00087
Q0CC7 COGO7
ocos7
00080

TF 151515150505
00045 00045

REWIND TAPF

TRFTURN FRAM FUNCTIGN RFCERD MARK FQUALS
00050 00066 TG 15151105

00011

VII-7
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ANNNNNNN

ANY FUNCTIONS STATEMENTS YET
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QYOO D

*
T TN OO

»
orne]

*x

*

MNP INANCDIDNO

R

K= 000090

00007
00098 90042 00053
00055 000130
00098 00030 00201 00201
00202 90042 00053
THALT TRANSFFR T® A LOCATI®ON THAT CONTAINS ZER®
00000 00066 TG
Q0000 0C0se PA
00202
00223
TeP X
000130 00066 TG
00180
T
00050 00066 TG 0106 AN
00011
00008
00000 00098 TF BACKSPACF N RECORDS
00223
00217 SEARCH FOR NEXT BEGIN
00058 00066 TF 0105 AN
00098 00065 00098
9005C 00006 00224 00224
00000 00098 TF BACKSPACE N REC®ORDS
00223
00009 C STAR
00055 90042 00051
00057 90042 00052
J005% 00057 00013 00021
00085 90041 000s5
00057 90041 00057

TepP X Y 2 Z STAR {(X) {Y)
00010 00086 TG
T
00050 00066 TG 010606060609030903 ANNNNNNNN
00011
00013 GREATER THAN

00055 90041 00055
00057 90041 00057

TeP X Y Z Z STAR (X) (Y
00030 00066 TG
T
00050 00066 TG 010606060609030903 ANNNNNNNN

VII-8




x*
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MMMOPDITIOTOHNHNIMNMOTINO

*

*
e Y]

MMMIOP>» PN O

MmMMMITI >3 M

n

000130
00047
00021

. 00053

00013
00174
00058
000ss
00054
90042
00025
00054
00056
20058

TeP
00229
00030

00050
00011
00177
00056
00054
00056
90042
00054
00056
00058

TOP
00228
00178
00056
00058
00054
90042
00054
00056
00058

TeP
00229
00192
00056

00065

00054

90042
30042
00056
00051

90041

90041

90041
X

00066

00066

90042
G0056
90042
00051
90041
30041
90041
X

90042
90042
00051
00054
90041
S0041
90041

90042

TF

00053
00Cs2
co0058
00054

00C54
00056
00058

TG

TG

00053
00052
00054
30056
00054
00056
00058

00052
00053
00056
00058
06Cs4
00056
00058

00052

K= 00000
REWIND TAPE
LESS THAN
Y4 (X) (Y}
01060606090309U30903
Y4 Y+(2) (Y+(Z))
VA X+(Y) {(Y)

VII-9

(2)
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DIMIZIDOGIPIMTIT OO

O

*
N 0 Re) DM VO

*
BN O

*
T Nrr™eoXmo

00058
00054
90042
0002%
00184
00056
00058
00054
90042
00025
00175
Tep
000130
T
00050
00030
00053
00047
00172
TeP
00030
T
00050
00051

90042
00056
00051

90042
90042
00056
00051

X
00066

00066
00065
00051

X
00066

00066
30190

00053
00058
00054

00052
000513
00058
00054

TG

TG 0106
TF

TG

16 0106
00011 00011

K=

00000

AN
RFWIND TAPE

AN
IS IT TIME T@ STOP TRACING

TEND OF TRACING RETURN T® PROGRAM AT THIS BEGIN

00030
00037
00037
00182
TepP
300130
00180
00179
00030
00050
00055
00000
TepP
002130
00030
T
00050
00011

00066
90042

X
03066

Q0065
C00s66
90043
00051

00086

00066

TG
00051

ALL ADDRESSES HAVE BEEN KED AND QED BY 1401 PROGRAM

TG

TF

TF 01050903
00052

00055

VALUE

TG

TG 01060903

VII-10

REWIND ONE RECORD
ANNN

ANNN




*B

o

x

MMM ITOOPND

*

*9

*B

*8

00188
TeP
00030
T
00050
00011
00189
30053
00058
90042
06053
00055
00027
00193

X
00066

00066

90042
90042
00051
90041
50041

K= 00000

Y ALL ADORESSES HAVE BEEN KED AND QED BY 1401 PROGRAM

TG

TG 010606

00052
0008’1
00053
00053
00055

TTITLE COMMAND
000130 00066 TG

00011
00194
00057
00057
90042
00055
00053
00027
TepP
000130
T
00050
00011
00195
00011
00196
00011
00185

90042
00057
00051
90041
90041

X
00066

00066

UNPACK
00052

00Cs7
00057
00052

Y (Y) BEFORE {X) AFTER
TG

TG 01060609030903

TNOTE COMMAND TH E TRACER WILL N®T TRACE

00C00
T
00050
00011
00187
000130
000513

00066 TG

00066 TG 0106

00065 TF

00066 TF 1103020808080804

VII-11
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*
v IM MO PNDO

*
N D MO

0

*
Re) I MNMoOVAOM

TP X
00030 00066
T
00050
00030
00055

00066
00065
00066

T WAY DATA

00030
T
00055
00050 90042
00066 00050
T Yy
00055 00039
00052 90042
00050 90041
00232
00030
T
00050
00011
00029
00052
00050
00052
00231
T (Y
00020 00066
T
00050
00011
00040

00050 00030
T N
000130
T
00050
000582
00050
00011
00041
T o
000130 00066

00066

00066

00066

00066

90042
90041
50041

00066

00066

90041
000513
00066

Y z
TG

16
TF
TF
1S STORED
T6

TG
00082
00040
{X)
00029
00051
00050

TG

TG 090304

00051
000580
00052

(X
16

TG

00C41 00041
TG
00050

16

010606030909090905

151515070404040402

030404040402

9030903

090315150603

K= 80000

COLUMNS PER FIELD

ANNANNNNN
BACKSPACE ONE REC®RD
SSSSAAAAA

SAAAAA

NNA

NNNN

WRITE AN END OF FILE MARK ON APPROPRIATE TAPE

NNSSSA

REWIND THE APPROPRIATF TAPE

TG

VII-12




NGO v —rro3mov2omn

*

E
N IDMATHDDTINGON

*
@™

x
VD

x
PN AOAOIMOM

*

N
i

00000

T
00050 90041 050050
00052 00053
00050 00066 TG 0903150603 NNSSA
00011
00183
00030 00065 TF
00053 00066 TF 11030206060615930404040402 SASNNNSSAAAAA
Teop X Y A COLUMNS PER FIELD WAY DATA IS ST®RED
00030 20066 TG
T
00050 00066 TG 010606U30606060404040402 ANNANNNAAAAA
00050 90042 00052
00066 00050 0CO042
T Yy (X1
00057 00039 00043
00052 90042 00051 Tl=A
00050 90041 000s0
00232
00043 T1=N
00052 90042 00051
00050 90041 00050
00052 90041 00052
00231
00042
00050 00030 00044 00044
T Yy BACK SPACE A FILE
00233
00044
T (Y) BACK SPACE N RFCORNS
00233
00030 00086 TG
T
00050 90041 000590
00050 00066 TG 0903 NN
00011
20176 FUNCT IGN C@MMAND
00098 90042 00052
00098 90040 00212 00212
00011
00212
TepP X Y Z (2)

VII-13



Mmoo O

AN D OVOITITOIOVOLCITOONT

o

T

N IPNre» I IO

*
MNAMN TN VO

00030
30054
00054
T
00050
00052
00252
00253
00250
00170
90030
00054
00098
90045
00098
90046
90047
000130
00200
0005%
00055
00056
T X
00030
TOP
08030
T
00055
00110
00111
goo087
00011
00201

00066
90042
90041

00066
00088
00053
00051

00065
00066
00053
00052
00051
00052
00052
CC0o65

00066
00032
00052

TG
00053
00054

L <]

00170
00191
00191

TF
TF
00052
00098
00052
00098
00054
TF

TF
00200
00200

EQUALS X OF

00066
X
00066

00066
ooos7
00087
00087

TG
16

TG

00052
00054
00080

00050 0006 TF
90050 00006 00222 00222

TRIGHT BEGIN CAN NO®T BE FOUND
00000 00086 TG
00000 00066 PA

00030
00222

K= 00000

010606060903 ANNNNN
00170 IS 1T THE QUTPUT SCALE FN

GO® T@® OUTPUT SCALE

FN IS N@®T QUTPUT SCALE
151515150505 SSSSSN

Z MINUS Y INTO® K + 3

X MINUS Y INTO K + &

RECORD MARK GOES INT@ K + 2
0105 AN
00200 SEARCHING FOR @GP EQUAL T® B
00200 SEARCH F@R RIGHT FUNCTI@N

FUNCTIGN STATEMENT

0106

01385

00032 00050 00201 00201
00051 00053 00201 00201

00223

VII-14

HALT

SEARCH FOR RIGHT FUNCTI®N

AN

AN
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00249
90011
00001
30005
00006
00007
00007
00008
00009
00011
00030
000601
00008
00009
00030
00011
00005
00006
00006
00007
00008
00009
00001
00017
00018
00019
00010
00010
00025
00010
00010
00025
00010
00129
00001
00002
90011
00C20
00007
00012
00012
00011

00811

+10000000+01
+10000000402
+67108864+08
00007 00007
+0000000C400
00005 00007
+45000000+402
00008 00009

00008 00005
00009 0000s
00008 00009
00008 00G0O1
+00000000+400
+67108864+08
00006 00006
+10000000+01
+70000000+401
+50000000+01

+1000000C+09
+99999999+07
+80000000+01
00001 00003
00005 00C10
+10000000+401
00005 00020
00005 00010
-10000000401
00008 00020

00004 00005
00004 000Cs

00C10 00022
00076 00010
00008 00021
00008 00012

K= 006000

QUTPUT CONVERTER USES LOCATIGONS 1

VII-15
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N"NONZ>PAIDPVIODILINITIDPIOHDNAIIIODOVEGEMIIINEPAPEPI2IODNDI M IIO

00013
00014
00015
00012
00023
00021
00011
00013
00014
00015
00012
00015
00015
00015
00023
00022
00016
00012
00011
00012
000113
00014
00015
00017
00013
00015
00012
00023
00015
00001
00002
90011
00076
00080
00081
00084
00085
00081
00007
00084
00084
00087
00080

00030
00C10
00014
0012

00012
00030
00010
00014
060012
00015
00018
G001s

00007
00076
00012
00005
00030
00010
00014
00015
00029
00010
00012

00015
00004
00004

00076
00082
00005

00081
00081
00084
00090
C0091
00087

00C11
00013
00006
Qco007

00008
00011
00013
00006
00007
00009
00C23
00009

00010
00016
00019
00012
00011
00013
00006
00023
00011
00013
00007

00025
00015
00012

00078

00083
00086
00081
00089
00084
0008%

VII-16
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<K<K <LK LKC <LK K KLCLECELC LKL LK <LKKLKLKLKCLLCLEKCELKCCTO DI LSS KS<TMTITIP»N W

00084
00087
00C84
00086
00076
00077
00028
00082
000813
Q0089
00084
00085
00090
00091
00092
00093
00094
00095
00096
00097
00Co8
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119

00084 00C81
00080 00085
00084 00081

00079 200ey

+10000000408
+64000000+02
+2000000C+C1

00084 00081

+37000000402
+100000C00+01
+10000000+02
+10000000+03
+10000000+04
+10000000+05
+100000C0+406
+10000C00+0C7
+10000000+08
+100000C0+09
+100000C0+10
+10000000+11
+100000CC+12
+100000G60+13
+10000000+14
+10000000+15
+10000000+16
+100000CC+17
+10000000+18
+10000000+19
+10000000+2C
+10000000+21
+10000000+22
+10000000+23
+10000000+2¢
+10000005+25
+100C000C+26
+10000000427
+1000000G+28
+10000000+29
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00120
00121
00122
00123
00124
00125
00126
00127
00128

+10000000+133
+1000000C+31
+10000000+132
+100000G6C+33
+10000000+13¢4
+183530000+35%
+10000000+26
+10008C000+137
+100C0000+38

K=
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VIII.

1401 Bumper

Operating Notes

Run with sense switch A and I/O on. Load a blank output tape on
unit #2. For card input, turn sense switch C on. For tape input, load
tape on unit #1. Push load. USER MUST FILL OUT TAPE IDENTI-

FICATION LABEL CARD.

RUN CARD FOR CARD INPUT:

A\

JoB SPONSOR, PHONE PRIORITY LOG DATE
RUNNING TIME HR _ ;l O wmin STEP OF
" STANDARD ROUTINE PROGRAMMED ROUTINE
ROUTINE
SEQUENCE TAPE DENSITY FORM COPIES FILES N
P LOGICAL // i # o’
TAPE AP - LAt (FaLl 11 B
FATE Flee
SWITCHES i/olalBlc|DlELIFlG
ot TAPE NO. oN | XN _
OFF N EYRAENEN S
e TAPE NO.
‘-—\L sPECIAL | Ly b ob  fvies < START LoAD »
p : R T RESET CARDS 2
a ‘ A S
£ START % H
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RUN CARD FOR TAPE INPUT:

oBH#F___

SPONSOR RUNBING TINE HR. N DATE
REFERENCE: PRIORITY LOC# STEP____ OF
LOGICAL A1l B-%15-5
02y 42 _/—77/.
TRPE# e Fion blan,
N Lt THi
PR A
oiSPosITION | LAR JLFR | LFR | LER JOF@{LFR [ LFRJLFR[LFRJLFR [LFR [ LFR[LFRJLFR
' SINULATE
KEYS Ol sese| 4|0 opiToH pcc | ON [OFF | e om0
v ASR 140 ANPEX TAPE# RECORD #:
;e[ | wel | eml [S0H R -
i RESET [ it ‘%://
PRINTER FORM # PROCRANMER @/ :::: ‘:A]_“
PUNGH CARD#__ DURLEX D PRESENT I_—_] START | usr. | “Ne
JéB SPONSOR PHONE PRIORITY LOG_____DATE \
RUNNING TIME HR MIN STEP OF
STANDARD ROUTINE PROGRAMMED ROUTINE
ROUTINE
SEQUENCE TAPE DENSITY FORM COPIES FILES P
- LOGICAL 'ht od
TAPE H‘L v HL.
FATE
SWITCHE S /0Ol A|BIC|DJE|F G
¢ TAPE NO. on [X|IX] X
OFF ~ > "
e TAPE NO,
' seecial_LOAD PRALGRAM v D o;gk START T .
R T RESET C 3
INPuY TECKE LrHwWD ¢/ START Loap H
v TAPE i
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Mystic Tracer

Put a blank tape on B-5 and an input tape on B-4 from the 1401
Bumper program.

OPERATORS REPORT HALTS  ACTION TO BE TAKEN
== || 1O TEN NGO IR LBRe
OPERATOR 5|5 d .
LOCATION mEEEmHE {
COUNTER — | =

arstop[ | sewect[ ] omuer[ |

ACTION TAKEN

SUPPLEMENTARY OPERATING NOTES

PRINT QUTPUT TAPES

LOGICAL ' - J23 P.C[FILES 7 |COPIES  / [FORM 7/ /"

LOGICAL 123 P.C |FILES COPIES FORM
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